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Abstract
To predict undiscovered archaeological sites in 
the Lower Grand River, we mapped known ar-
chaeological sites using color and infrared aerial 
photos, digital raster graphics, and digital eleva-
tion models. We interpreted the geomorphic set-
tings of  sites using this preliminary geographic 
information system. We found both spatial and 
temporal patterns in site location.
The Lower Grand River valley is cut into 
Quaternary glacial sediments that formed in 
front of  the retreating Laurentide ice sheet roughly 
~16,000 to 13,000 years before present (B.P.). 
The first inhabitants were the Paleo-Indian 
culture, which occupied the valley ~11,000 
B.P. The following Archaic period spans from 
~10,000 to 5,000 B.P.  Between ~6,000 and 
5,000 B.P., a transgression inundated much of  
the Lower Grand River Valley. By ~4,000 B.P., 
Lake Michigan had reached its current level, re-
sulting in down cutting of  the Grand River. The 
evidence for this is a stream terrace at elevations 
between 590 and 610 feet a.m.s. For the last 
4,000 years, the base level of  the river has stayed 
relatively the same, and lake levels have fluctuated 
by about two meters. The following Woodland 
(~3,000 to 400 B.P.) and Historic periods had 
a climate similar as present. 
The frequency of  sites in the valley decreases 
from higher elevations to lower elevations. The ma-
jority of  the sites are from the Woodland and His-
toric periods, and they occupy all surfaces. Most 
sites are associated with resource gathering and 
camps, while larger, more permanent occupations 
are located on alluvial surfaces within the valley.
Introduction
The prehistoric and historic occupation 
of  Ottawa County, Michigan is directly 
associated with the Grand River. The dis-
covery of  archaeological sites along this 
stretch of  river has relied upon the intu-
ition and diligence of  many archaeolo-
gists in the twenty-first century (Brashler 
and Mead 1996). One frequently used 
method of  discovering archaeological 
sites has been surveys (Brashler and Mead 
1996). Traditional surveys are often used 
in which individuals scan the surface for 
artifacts. The preferred method is shovel 
testing, which involves shallow pit testing 
at a determined interval along a series of  
transects. The fruits of  these labors have 
resulted in the discovery of  a rich archae-
ological record with numerous sites found 
by amateurs, professionals, and cultural 
resource management firms. The devel-
opment of  Ottawa County in the last 
century has damaged this irreplaceable 
resource (Kingsley 1981). It is likely that a 
majority of  the archaeological sites along 
this section of  the Grand River have been 
destroyed (Kingsley 1981).  
The goal of  this study is to better un-
derstand the distribution of  archaeologi-
cal sites in the region with respect to their 
relationship to the geomorphic setting. By 
entering known site locations surround-
ing the Grand River in Ottawa County 
into a geographic system program, we 
produced a geographic map. From this 
map, we assigned these sites to different 
categories based on our interpretations 
of  the geomorphic landscapes they oc-
cupy. Through the analysis of  this map, 
we found both spatial and temporal rela-
tionships. It is the effort of  this study to 
aid future work in the area by limiting the 
amount of  time spent on locating undis-
covered sites. 
The Grand River is the most extensive 
river system in Michigan, and the water-
shed incorporates roughly 5,572 square 
miles. The Grand River’s watershed cov-
ers almost a third of  the southern por-
tion of  Michigan’s Lower Peninsula and 
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extends from the western shores of  Lake 
Michigan well into the center of  the state. 
Although the Grand River flows west-
ward towards Lake Michigan, its many 
tributaries offer access to other nearby 
rivers that flow toward eastern Great 
Lakes, such as Lake Huron and Lake Erie 
(Brashler and Mead 1996). Due to the size 
of  the Grand River watershed, it has been 
influential in the exploration and later mi-
gration of  cultures during prehistoric and 
historic times (Brashler and Mead 1996). 
 The stretch of  the Grand River that is 
the focus of  this study begins down river 
from an 18 foot drop in river elevation 
at the former rapids of  Grand Rapids, 
Michigan, until it reaches its effluence 
with Lake Michigan in the city of  Grand 
Haven. Between these two points, the 
Grand River Valley is eroded entirely in 
Quaternary glacial sediments. Bedrock 
in Ottawa County is buried by anywhere 
from 50 to 350 feet of  glacial sediments 
(Colgan and Stark 2005; Colgan 2008). 
Bedrock units encountered directly be-
low glacial sediments in Ottawa County 
are of  the Coldwater Shale, the Marshall 
Sandstone, and the Michigan Formation 
(Milstein 1987).    
Figure 1: The area of  study is located in West-
ern Michigan as the Grand River enters Ottawa 
County and reaches its mouth into Lake Michi-
gan in the city of  Grand Haven.
Geomorphic History
Michigan has been glaciated at least a 
dozen times during the Quaternary Pe-
riod ~2.5 million years to ~11,000 years 
ago, but only deposits of  the last gla-
ciation have conclusively been dated in 
Michigan (Larson and Schaetzl 2001). In 
the western Great Lakes region, in states 
such as Wisconsin, there is evidence for 
at least six glaciations (Syverson and Col-
gan 2004).
 The last glacial cycle of  the current 
ice age (called the Wisconsinan Glacia-
tion) began about 115,000 years ago and 
ended approximately 11,000 years ago. 
This glaciation had two cold phases in 
the early and late Wisconsinan with one 
warmer phase when the ice temporally 
retreated (the middle Wisconsinan). The 
early Wisconsinan Glaciation reached 
maximum ice extent between 80,000 to 
65,000 years ago. Evidence for an early 
Wisconsinan glaciation in Michigan is 
equivocal (Eschman 1980; Winters, et al. 
1986). The late Wisconsinan Glaciation 
began about 35,000 years ago, and most 
of  the surface glacial sediments in Michi-
gan are probably of  this age. Ice reached 
its late Wisconsinan maximum approxi-
mately 23,000 years ago (Mickeslon, et 
al. 1983). At this time ice extended all the 
way to central Illinois and southern In-
diana. The state of  Michigan was prob-
ably covered with at least 1000 meters of  
glacier ice at this time (Clark 1992). By 
16,500 the ice sheet was rapidly retreat-
ing, and the terminus of  three ice lobes 
were retreating back into Michigan, the 
Lake Michigan, Saginaw, and Erie Lobes 
(Mickelson, et al. 1983). 
 During deglaciation the Grand River 
Valley was probably formed as a progla-
cial valley, carrying meltwater from the 
retreating Saginaw Lobe (Bretz 1953; Ke-
hew 1993). As the ice sheet retreated out 
of  the lowlands that would become the 
Great Lakes, large glacial lakes formed 
in front of  the retreating ice. Three gla-
cial lakes existed in Michigan from about 
16,500 to 13,000 years ago. These were 
from west to east: Glacial Lakes Chicago, 
Saginaw, and Whittlesey (Mickelson, et 
al. 1983). During deglaciation the Grand 
River valley served as a spillway for lake 
overflows that carried water from Glacial 
Lake Saginaw to Glacial Lake Chicago 
(Bretz 1953; Kehew 1993). During this 
time the Grand River was an unpredict-
able environment, with flashy discharge, 
braided channels, and uplands covered 
by bare sediment and/or tundra. Broad 
high river terraces made up of  sand and 
gravel along the lower Grand River pro-
vide evidence of  this stage (Bretz 1953).
 By 12,500 years ago, the climate 
warmed enough for the tundra to disap-
pear, and spruce and pine took a foot-
hold in the landscape (Clayton, et al. 
2001; Howard 2010). Pollen records 
show that by 11,000 years ago, forests 
dominated by spruce and pine covered 
most of  Michigan (Kapp 1999), and 
after 8,000 years ago mixed deciduous 
forests of  pine, oak, hickory, and beech 
spread into the area (Kapp 1999). Dur-
ing the Holocene the river came to be 
more like its modern form. Seasonal dis-
charge combined with low sediment load 
led to a slightly meandering stream with 
wide shallow channel, point bars, and 
cut off  channels.  
Human History
 The Grand River extends through most 
of  Lower Michigan, and this geographic 
position would have made it a locus of  
many different needs of  prehistoric resi-
dents (Brashler and Mead 1996). It has 
been suggested that the Grand River 
was used extensively for transportation 
through a great portion of  Michigan due 
to the extent of  its length and its east-west 
bearing (Brashler and Mead 1996). As-
sociated with the Grand River are many 
natural resources that would have at-
tracted the attentions of  local populations 
(Brashler and Mead 1996; Kingsley 1981). 
In the Lower Grand River, there are many 
different environments that produce re-
sources, such as water fowl, and fish in 
wetlands (Brashler and Mead 1996). This 
includes local stands of  nut bearing trees 
such as oak and hickory, and the sap of  
sugar maple (Brashler and Mead 1996). 
These stands of  trees would have offered 
a bounty of  resources during different 
seasons (Brashler and Mead 1996). These 
readily available resources imply that ar-
chaeological sites were most likely located 
throughout the drainage basin and were 
related to the exploitation of  the land-
scape (Brashler and Mead 1996).
Archaeological investigations of  the 
Grand River basin began in the later 
portion of  the 19th century and have 
received sporadic attention since then 
(Brashler and Mead 1996). Kingsley’s 
(1981) study of  the spatial occurrence 
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of  Middle Woodland sites in southern 
Michigan produced a model centered on 
resource gathering being the primary fac-
tor in site location. These environmental 
factors produce a predictable site model 
that places “village” sites on stream ter-
races and levees within the flood plain, 
while mounds and other earthworks 
are found in higher elevations (Kingsley 
1981). Kingsley’s (1981) model describes 
the geographic position of  “villages” on 
well drained soils that are not frequently 
flooded, yet these are the same places that 
are commonly farmed, which most likely 
has disturbed or destroyed many of  these 
sites (Brashler and Mead 1996). With fur-
ther survey and the use of  “deep-testing,” 
it is possible, if  not probable, that buried 
horizons that were once occupied by an-
cient peoples can be discovered (Brashler 
and Mead 1996). 
Here we explore the relationship be-
tween the location of  archaeological sites 
and their relationship to the geomorphic 
settings. As mentioned above, the use and 
occupation of  the Lower Grand River is 
reflected in the geographic and geomor-
phic landscapes the sites occupy. We have 
explored the spatial and temporal rela-
tionships of  all known archaeological sites 
in the study area and discovered trends 
that can be used in future land manage-
ment and archaeological studies.           
Methods
 In order to better understand site loca-
tion and frequency along the Grand River 
in Ottawa County, Michigan, townships 
were chosen by their relative geographic 
proximity to the river. All but two of  the 
townships in the study area include the 
Grand River within the township borders. 
Two townships that were originally con-
sidered were disregarded because of  the 
absence of  archeological sites. The town-
ships that are included are as follows: Al-
lendale, Blendon, Crockery, Georgetown, 
Grand Haven, Polkton, Robinson, Spring 
Lake, Tallmadge, and Wright. 
ESRI product ArcGIS 9.3.1 was used 
to digitally map all of  the data collected. 
The digital raster graphic, digital el-
evation model, and orthorectified aerial 
photos used to produce the base map 
were accessed online from the Center 
for Geographic Information Department 
of  Information Technology’s Michigan 
Geographic Data Library. The projected 
coordinate system for the base map is 
the NAD 1983 Hotline Oblique Merca-
tor Azimuth Natural. The individual site 
locations were input separately into the 
base map from notes and copied USGS 
topographic maps attained through the 
Michigan Office of  the State Archaeolo-
gist, MSHDA. I was assisted by the Assis-
tant State Archaeologist in accessing the 
state archaeological site file. 
The archaeological site files contain an 
abundance of  information, which is rep-
resented in Table 1. After the construction 
of  the base map, the individual sites were 
compiled into a data base. The study data 
base contains only relevant data from the 
archaeological site that is pertinent to this 
study. Two categories were created for the 
study database. The first of  these is if  the 
site was considered to be insubstantial. 
An insubstantial site is determined by an 
extremely low artifact density. The inter-
preted geomorphic category is the second 
addition.
One hundred and eighty archaeological 
sites were input into the base map. Due to 
the absence of  exact locations reported in 
the state archaeological files, some sites 
were placed in the designated area that 
were indicated on the topographic maps 
held at the Office of  the State Archae-
ologist. Once the sites were entered into 
the base map, they were interpreted into 
six categories based on what geomorphic 
landscape they occupied. One of  the cat-
egories is the Modern Floodplain for sites 
that are found close to the river and have 
low elevations. Another category is Levees 
and Splays. These geomorphic landforms 
are not included in the modern floodplain 
category because they have a notable rise 
in elevation above the modern floodplain. 
Sites found near and on a river terrace 
that occurs between 590 and 610 feet 
above the median sea level are designated 
as the Pleistocene terrace 1 (Pt1). Most sites 
that are located well above the modern 
floodplain, often signified by an extreme 
increase in elevation, are categorized as 
Uplands. Sites found on an isolated land-
form that exhibit a drastic increase in 
elevation are noted as Pleistocene terrace 2 
(Pt2); this is a unique landform which is 
detached from the uplands. The final cat-
egory is the Artificial slope. This is a desig-
nation for the few sites that are found on 
manmade landforms.   
Results
The first inhabitants of  Michigan are 
known as the Paleo-Indians, and their 
presence is only traceable by distinct cul-
tural materials (Shott and Wright 1999). 
These early inhabitants probably arrived 
in Michigan around 12,000 and 10,000 
B.P. as soon as the area became ice free, 
yet it is important to note that there are 
only five published sites that provide evi-
dence for this early occupation (Shott and 
Wright 1999). The amount of  evidence 
for Paleo-Indian occupation found in the 
archaeology site files of  the study area is 
limited to a few sites. One site is a single 
find spot in which a fluted biface projec-
tile point has been located and identified 
as a Hi-Lo point (Flanders 1983). Hi-Lo 
points are considered to be a material 
culture that lies on the ambiguous dif-
ferentiation between the Paleo-Indian 
and Early Archaic periods; it is a fluted 
biface point. The site in which points take 
their name from is located in Macomb 
County, Michigan (Monaghan and Lovis 
2005; Shott 1999). A fluted biface point 
is a projectile point that has one or more 
channels running the length of  the point 
which are produced when “flakes” have 
been deliberately removed to secure the 
point to a shaft (Shott and Wright 1999).
The Paleo-Indian period in Michigan is 
one of  the shorter periods and only lasts 
roughly 2,000 years in Michigan (Shott 
1999). As the environment changed with 
the further deglaciation of  the region, the 
inhabitants changed their economy and 
subsistence patterns to the demands of  
this new environment (Shott 1999).  
The Archaic period follows the Pa-
leo-Indian period, which spanned from 
10,000 to 5,000 B.P. (Monaghan and Lo-
vis 2005). The Archaic period is divided 
into three subcategories designated Early, 
Middle, and Late, which are separated by 
changes in environment and subsistence 
patterns (Shott 1999; Lovis 1999; Robert-
son, et. al.1999). The division of  the Ar-
chaic period and the Paleo-Indian period 
is barely distinguishable, and the demarca-
tion of  these two time periods is based on 
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the absence of  biface fluting in their lithic 
industry (Shott 1999). The sub-sectioning 
of  archaeological periods can be deceiv-
ing, in that it can at times blur the lines 
of  interpretation in which some subsec-
tions are considered to stand alone, and 
inferences drawn across the periods may 
be neglected (Shott 1999). Although this 
approach to studying the past has its limi-
tations, it does break up the volumes of  in-
formation into easier, more approachable 
shorter periods of  time (Shott 1999). 
As the Archaic period unfolded in 
Michigan, many changes occurred in 
how these early inhabitants interacted 
with their environment. The most impor-
tant of  these is the change in subsistence 
patterns, the evolution of  the lithic indus-
tries, the use of  ground stone tools, and 
the trade in native copper, this diverse 
collection of  artifacts reflecting a broader 
spectrum of  subsistence (Shott 1999; Lo-
vis 1999; Robertson, et. al.1999). At this 
time, the water levels of  the Great Lakes 
were in a constant flux, and it is likely that 
many Archaic period sites have either 
been inundated or buried under alluvi-
um (Shott 1999). This apparent absence 
of  sites has resulted in interpretations of  
Michigan’s Archaic population as sparse 
due to the climate (Shott 1999). This in-
terpretation has been largely discredited 
by accommodating the Archaic Sites that 
are not currently accessible (Shott 1999). 
The sophistication of  subsistence pat-
terns during the Archaic period focused 
on hunting and gathering, and it began 
to shift toward cultigens during Wood-
land period (Garland and Beld 1999). 
The Woodland period is also subdivided 
into Early, Middle, and Late (Monaghan 
and Lovis 2005; Garland and Beld 1999; 
Holman and Brasher 1999; Kingsley 
1999; Stothers 1999). Traditionally, the 
introduction of  pottery into the tool set of  
these early peoples demarkates the Wood-
land period from the Archaic (Garland 
and Beld 1999). In Michigan, pottery 
began to appear in the archaeological re-
cord around 2500 B.P. (Garland and Beld 
1999). The subsistence patterns during 
this period began to utilize cultigens, such 
as squash and sunflower (Garland and 
Beld 1999). Another distinguishing fea-
ture of  the Woodland period is the use of  
burial mounds in mortuary practices and 
	  the construction of  earthwork enclosures 
(Halsey1999). This suggests that there was 
an increase in social interactions as time 
progressed into the Late Woodland (Gar-
land and Beld 1999).The use of  burial 
mounds in parts of  the state reflects what 
is considered to be Hopewell tradition 
(Kingsley 1999; Halsey 1999). The exten-
sive use of  burial mounds and the adop-
tion of  the Hopewell tradition likely rep-
resent influences from southern cultures 
in Michigan’s Lower Peninsula (Kingsley 
1999; Halsey 1999). At the culmination 
of  the Woodland period, the social struc-
tures which European traders and other 
explorers would find were developing 
and thriving in the region (Holman and 
Brashler 1999).
The final archaeological period in 
Michigan is the Historic period, which 
begins in the mid-seventeenth century 
and continues till modern times (Cleland 
1999). The division of  the Historic period 
is very different from the others because 
it is subdivided by known cultural affili-
ations. Some Historic archeologists focus 
on the discovery of  the complex relation-
ship between the Native Americans and 
the European military, explorers, traders, 
settlers, and missionaries during the set-
tlement of  Michigan (Cleland 1999). The 
Historic period is divided into subcatego-
ries by individual Western powers that be-
come influential in the region, and they 
include the French, British, and American 
periods (Heldman, et. al. 1999; Pilling 
and Anderson 1999; Branster 1999). The 
Historic period contains the most com-
plex archaeological record and is aided by 
historic writings.  
  One of  the results of  this study is a pre-
liminary geographic map (Figure 2), which 
we used to interpret the geomorphic set-
tings of  each site. The map illuminates 
the relationship between archaeological 
site locations and their proximity to the 
river and its tributaries. A significant por-
tion of  the sites are found near the river 
itself. Sites that have been identified as vil-
lages are all located near the river. A ma-
jority of  the sites are found near the many 
tributaries to the Grand River. The tribu-
tary known as Crockery Creek exhibits 
the highest frequency of  sites. There is 
one notable exception to this trend, which 
lies in the north east portion of  the study 
area. It occurs on the shore of  a naturally 
occurring lake called Cranberry Lake.  A 
series of  sites across from Crockery Creek 
appear to form a linear feature. This re-
sulted from the parameters of  a survey in 
that area which was conducted by a cul-
tural resource management firm, and it 
does not represent a tributary to the river. 
Figure 2. The resulting geographic map displayed here depicts the archaeological sites as small 
black dots. Village sites are circles with X in the center. The Grand River is the dark line winding 
east-west through the map. The GVSU campus is the large black hexagon in the eastern portion 
of  the map and the other hexagon is the city of  Grand Haven.
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 All prehistoric and historic periods are 
found within the study area. Sites from 
more recent periods are more prevalent 
(Figure 3). The frequency of  sites within 
the different geomorphic categories dis-
closes that a majority of  the sites lie on 
the uplands (Figure 4). The relationship 
is less drastic after insubstantial sites are 
not considered (Figure 5). Most of  the 
remaining sites occupy lower elevations 
near or on the modern flood plain. 
 The sites exhibit different trends in geo-
morphic classification in each archaeolog-
ical period (Figure 6). Paleo-Indian Period 
sites rarely occur and are not located be-
low the Pleistocene Terrace 1. Woodland 
and Archaic Period sites follow a similar 
trend with the largest number of  sites oc-
cupying the Uplands, with progressively 
fewer sites as the elevation decreases. The 
Historic period does not follow this trend. 
It is the only period that has a site on an 
artificial slope. Most of  the Historic sites 
occupy both the uplands and the modern 
flood plain in high frequency while having 
a significant number of  sites on the Pleis-
tocene terrace 1. 
Discussion
 A significant finding of  this study is that 
site location has a tendency to congregate 
along the various tributaries to the Grand 
River. The utilization of  the riverine sys-
tem in prehistoric times is most likely tied 
to the substance patterns of  the individual 
groups. Brashler and Mead (1996) men-
tion that, in the Woodland period, the riv-
erine systems of  the Lower Grand River 
likely produced ample waterfowl and fish 
as well as important trees, such as sugar 
maple. A majority of  the sites associated 
with the small tributaries are light in arti-
fact density and are commonly identified 
as camp sites or collection sites. This sup-
ports the argument that it was a source of  
subsistence.
 All of  the village sites that are in the 
study area are found near the Grand 
River and its tributaries. All but one 
of  the village sites is prehistoric in age. 
These prehistoric villages are found on 
elevated terrains near the river. This sup-
ports Kingsley’s (1981) argument that the 
villages are found on these well drained 
soils. These sites are the likely origins of  
Figure 3. The histogram represents the number of  sites within the study area and how they 
relate to the archaeological periods present in the area.
Figure 4. This represents all the archaeological sites categorized into their geomorphic and 
environmental settings.
	  
	  
the individuals who produced the smaller 
sites throughout the study area. 
 The increase in site frequency from 
early periods to more recent times could 
be interpreted as a gradual increase in 
population. This evidence may be mis-
leading because of  the changing envi-
ronmental conditions during the Archaic 
period, which experienced a transgression 
of  lake water into the lower Grand River 
that likely buried or destroyed sites in the 
lower elevations of  the river (Shott 1999; 
Monaghan and Lovis 2005). There are 
fewer Archaic sites on the modern flood 
plain, which may support Shott’s (1999) 
theory that some of  the sites have been 
destroyed or buried. This destruction 
would skew the interpretation of  popula-
tion sizes during prehistoric times. Future 
exploration of  the region for archaic sites 
should keep in mind that exploring for 
their sites in lower elevation may require 
more extensive excavation.  
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Figure 5. Archaeological sites that contain significant amount of  material culture are categorized 
into the different geomorphic settings.
Figure 6. Archaeological sites that have been sufficiently identified and categorized into a known 
cultural period are placed into their geomorphic and environmental settings.
	  
	  
 Like past archaeological work, future 
excavation in the lower Grand River will 
be driven by either the necessity of  cultur-
al resource management or research inter-
ests. Due to this, some of  the data that is 
persevered within the Archaeological Site 
files of  the Michigan Archaeologist may 
be skewed to favor one particular archaeo-
logical period. The diligence of  decades 
of  work has produced a comprehensive 
understanding of  the region. Although it 
has been driven by various methods and 
research goals, the overall picture cov-
ers all the terrains that were scrutinized 
in this study. Future archaeological work 
in the area would benefit from diversify-
ing the areas in their study to include ter-
rains from the modern flood plain to the 
uplands. All of  the archaeological periods 
are found in the uplands, and, although 
more artifact dense village sites are found 
in the low lands, not investigating the up-
lands could result in a misinterpretation 
of  subsistence patterns.     
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